Abstract: This paper discusses the sustainability impact (contribution to sustainability, reduction of adverse environmental impacts) of online second-hand trading. A survey of eBay users shows that a relationship between the trading of used goods and the protection of natural resources is hardly realized. Secondly, the environmental motivation and the willingness to act in a sustainable manner differ widely between groups of consumers. Given these results from a user perspective, the paper tries to find some objective hints of online second-hand trading's environmental impact. The greenhouse gas emissions resulting from the energy used for the trading transactions seem to be considerably lower than the emissions due to the (avoided) production of new goods. The paper concludes with a set of recommendations for second-hand trade and consumer policy. Information about the sustainability benefits of purchasing second-hand goods should be included in general consumer information, and arguments for changes in behavior should be targeted to different groups of consumers.
Introduction
Online auction and trading platforms are increasing the opportunities for sustainable consumption. The potential of online based second-hand trading lies largely in the opportunity to extend the life span of products, thereby avoiding additional environmental stresses due to the purchase of new goods. To date, private households often failed to exploit the potentials for reusing products because of high transaction costs. Trade in second-hand goods remained limited to regional markets. These barriers frequently prevented local and regional used goods markets from attaining critical mass and becoming attractive for both buyers and sellers. In recent years, however, rapidly increasing use of the Internet and trading platforms, such as eBay, have fundamentally transformed the underlying conditions of such markets.
Online markets have not only significantly increased the numbers of market participants; they have also changed the roles traditionally assigned to consumers and producers. Exchange sites, auction platforms and other Internet-based trading models where users are not merely buyers, but at the same time, also active sellers of products or services, have shifted the role of consumers.
Against this background, this article examines consumption processes using the example of eBay, the world's largest online trading platform for used goods, by focusing on the following question: Which sustainability potentials are connected with the electronic trading of used goods, and how can these potentials be exploited? This question lies in the center of the research project "From Consumer to Prosumer-Development of new trading mechanisms and auction cultures to promote sustainable consumption." The project is intentionally linked with various streams of research and insights, especially concerning the intensification of use, lifestyle research, and life-cycle assessment, in the fields of information technology and telecommunications, and integrates them from the perspective of the research guiding question
After giving an overview of the scientific work on environmental attitudes and behavior in the context of internet based used goods trading, and an empirical look on internet usage in Chapter 2, the empirical results of an online survey on online trading and sustainability are presented in Chapter 3. Chapter 4 draws conclusions from the empirical study and Chapter 5 focuses on the ecological assessment of used goods trading. The paper concludes with some remarks on the consequences of second-hand trade, online platforms, and consumer policy.
Internet-Based Used Goods Trading from a Subjective Perspective
Sustainability researchers in the social sciences assume that environmentally-oriented behavior is supported to a non-negligible degree by positive attitudes toward the environment and by knowledge about the environment [1] [2] [3] [4] [5] [6] [7] . Time and again, however, representative surveys of the population provide evidence for a discrepancy between concern about increasing environmental devastation and its consequences, as well as knowledge about the environment on the one hand, and environmental behavior that is in line with such knowledge on the other. It is possible to identify groups of individuals who display environmentally-friendly behavior, but not the corresponding attitudes toward the environment (e.g., older single women), just as there are groups of individuals who display a high degree of ecological awareness, but whose behavior is nonetheless not consistently environmentally oriented (e.g., families whose environmentally-friendly behavior is organized to the hilt, but who still drive a family car). Three bundles of characteristics that influence the sustainability of styles of consumption have emerged in the research [8] : the household's social situation (socio-demographic characteristics and time resources), consumer preferences (subjective preferences relating to the selection of products and behaviors), and actual consumption behavior. Socio-demographic characteristics that substantially influence differences in terms of sustainable consumption patterns include age, educational level, gender, marital status, and income, with women, well educated people, and parents striving for consistency of attitudes and behavior.
Grunenberg and Kuckartz [1] were able to identify the group they called the "environmentally committed" in their study, which was representative for Germany. " [A group ] that takes environmental problems more seriously and is actively committed to solving them. Entirely consistent pro-environment behavior is not demanded of this group; that would require, for example, that these individuals would not just eat exclusively organically-grown food, but would also sell their cars and take bicycling vacations." (Grunenberg/Kuckartz, p. 204 [1] ). The following indicators were used to define the group of environmentally-committed individuals: membership in an organization promoting conservation or environmental protection; donation to such an organization in the previous year; familiarity with the term "sustainable development;" high willingness to pay for improved environmental protection; frequenting of information about environmental problems from specialist periodicals; environmental mentality type 1 (motto: "Be a role model when it comes to environmental protection!"); declared shared responsibility for environmental protection (statement: "It isn't difficult for an individual person to do something for the environment!") (Grunenberg/Kuckartz, p. 204 [1] ). Members of this group are often in the familial phase of life, have a relatively high level of education, often live in major cities or small communities, seldom in medium-sized towns or villages, tend to come from West Germany, as a rule have a higher professional position (senior staff, upper-middle-level or upper-level civil servants, the professions), have a medium to high, but not very high income, and tend to live in quiet neighborhoods in single-or two-family houses. Regarding their political preferences, the authors ascertained a more pronounced interest in politics in general, and a clear focus on post-materialist values.
As to trading in used goods as a specific area of consumption, a study of West Berlin showed that buying and selling used goods is linked fairly rarely to ecological motives [9] . Pragmatic reasons for selling used goods are mentioned more frequently, for instance "making room" or "getting rid of items we no longer need." In contrast, when purchasing used goods, financial motives are more important. The proportion of men who buy and sell used goods is somewhat higher than that of women. The average age is 36. More than two-thirds of those offering goods on the second-hand market have a job. Housewives and students comprise 10% of sellers each, the unemployed and pensioners about 5% each. The sellers often live in multi-person households, and live less commonly alone. Among the buyers of second-hand goods, 29.4% are in the 19-to 25-year age group and 35.7% are in the 26-to 35-year group. Most people have a job (61%), and students form 15% of the buyers, which is substantially higher than their proportion of the sellers. Educational levels are above-average among buyers, too, as is the proportion of individuals living in multi-person households.
In the next step, it is necessary to elaborate what distinguishes Internet-based trading from used goods. A study of auction culture [10] with the goal of identifying the potentials for Internet-based used goods trading in Germany was commissioned by eBay, and the analysis distinguished a very current trend relating to people's attitudes toward consumption and their handling of their belongings. Belongings, the authors determined, served less and less to secure the individuals' futures, and increasingly to stabilize the present. Short-lived product cycles and a "yearning for high-quality products and premium brands" are the motors of this development, they found. The product characteristics "new" and "used" were becoming less important in relation to the desired increase in quality of life. This tendency to increase quality of life by means of consuming used goods is described with the term "upgrade." Higher-quality products seem increasingly desirable. This development is encouraged by underlying technical conditions (Internet-based trading) that significantly reduce the time and effort required for seeking out specific used goods (e.g., time and transportation costs to go to second-hand stores, antique shops, etc.) and for the purchasing transaction itself. In addition, flexibility of one's lifestyle is becoming more and more important. Social, emotional and professional ties are becoming more limited in time and support the (new) idea of "temporary ownership." In modern societies, this era of "auction culture" (beginning around 2000) has followed the "culture of accumulation" (1950s to 1970s) and the "throwaway society" (1980s and 1990s). The study identified five "auction culture types" of people: "convinced auction participants," "brand-oriented resellers," "open-minded second-hand purchasers," "prestige-conscious new-goods buyers" and "people distanced from consumption." These auction types differ along socio-demographic lines, but also regarding their motives for purchasing used goods. While, for instance, the "whole-hearted auction participants" (younger age groups, higher proportion of men, highly educated, holding a job), who use the Internet intensively and are also active on eBay, love surprises and enjoy buying and selling used goods, the motivations of the "open-minded second-hand purchasers" (medium age, more women than men, highly educated, more often working part-time), who also use the Internet very frequently, but trade much less often on eBay, include meaningfulness and pragmatism, a rational approach to value as well as discovering individual objects.
Let us take a final empirical look at Internet usage. How do Internet users differ from the other auction culture types identified and from the environmentally-oriented consumer types? The number of Internet users has grown continually since the breakthrough of the modern Internet in form of the world wide web (WWW) in 1993 [11] . For example, the (N)Onliner-Atlas produced by the Initiative D21 e.V [12] currently identifies 65.1% Internet users, in contrast to 29.9% who do not use the Internet and 4.9% who are planning to use it. The gender gap in Internet usage had been closing for several years; however, it grew again recently, with 72.4% of men and only 58.3% of women in Germany using the Internet [12] . Analysis by age group reveals that the groups aged 14-19 (93.7%), 20-29 (89.8%), and 30-39 (85.4%) all display fairly high Internet use. In the older age groups, the percentages decrease: the proportion of Internet users in the 40-49 age group is still 78.2%, in the 50-59 age group 63.5%, in the 60-69 age group 41.6%, and in the age group of 70 and older, only 16.3% ( [12] , p. 14). However, this data does not take the age distribution of the total population into account. As a result, the younger age groups could be given too much weight. For this reason, and taking a different perspective, the age group 30-39 years is the largest group of Internet users, followed by the 40-49 year-olds (21.1%), and the 20-29 year-olds (17.2%) (based on 2002 data in [13] , pp. 36-38). Online activity increases with educational level (33.3% of respondents with a lower education level versus 66.0% of individuals with a higher educational level are active online). Online activity also increases significantly with increasing income. Just 27.4% of households with monthly incomes between 1,000 and 1,500 Euros use the Internet, as opposed to 62.8% of households with monthly net incomes of more than 2,500 Euros. Significantly more Internet users are to be found among individuals with jobs (57.0%) than among homemakers (31.1%) or the unemployed (18.9%), and individuals in training display the highest proportion of Internet users (71.3%). Household size was also revealed to be a relevant factor: fewer Internet users are to be found in single-person households (33.4%) than in households of three or four (approx. 56.7%).
Online shopping, and in particular, online auctions, are considered among the most important uses of the Internet, following the use of search engines and opportunities for communication. In October, 2009, approx. 22 million Germans accessed the eBay website and spent 2 hours and 49 minutes there on average [14] . The socio-demographic characteristics of online buyers [14] are interesting: individuals who live in rural areas are more likely to use online purchasing sites than those living in or near cities. As to educational level, the authors demonstrate that online purchasing is dependent on education, as is Internet use per se. "By and large, the social demographics of the online buyers correspond to the social demographics of Internet users in total." ( [14] , p. 75). Regarding the frequency of online purchasing, Groebel and Gehrke show that online purchasing is more likely the longer the person has been using the Internet, and that the frequency of online purchasing increases with growing online experience. Which reasons were given for online purchasing? Respondents agreed most strongly with the statements "shopping around the clock," and "convenient shopping" ranked second. They agreed with the possible responses "saves time," "easy to compare prices and products," "easy to find certain products and services" and "easy to find information about products" to approximately the same degree. The opportunities to buy "the same products at lower prices" or "have fun when shopping" were mentioned most rarely. Convenience and flexibility appear to be more important motives for online purchasing than price, which is often discussed, or even the fun factor.
If we consider the insights gained so far, it is possible to develop some hypotheses concerning the relationship between online based trading of used goods and sustainable consumption.
1. Trading of used goods (offline as well as online) is only loosely coupled with environmental awareness and environmental motivations. 2. The motives to sell and buy used goods via Internet are multifaceted. 3. Socio-demographics do play a fuzzy role, e.g., women are less seldom online "activists" as men are, but women are more environmentally sensitive. Additionally, the level of education does have a role in terms of online trading of used goods. People in different life phases (e.g., young family, retirement) show different probabilities of selling or buying used goods.
Online Trading and Sustainability-Empirical Results
Taking the example of eBay, the above mentioned relationships were more closely looked at with an online survey that was carried out by the authors in November, 2008. The survey was intended to gain insight into eBay users' consumption patterns, their attitudes, and their ways of dealing with used products on eBay. The survey was directed to private eBay users who use the site, both for buying and selling, and who carried out at least one transaction during the preceding 12 months. In total, 2,511 valid questionnaires were analyzed. In contrast to Germany's total population, more men (57.1%) than women responded, more persons who live with their partners (73.4%), and more people living in households of three or more (52.4%). The sample also displays a relatively high educational (49.4% level A) and employment status (49.2% working full time), and the respondents tend to live in or near urban areas. The age distribution of the respondents (biggest cluster 40-49 years old; 29.8%) and their income distribution (40% medium to low income) are comparable with the overall population. More women (45.1%) than men (34.0%) of the sample live in households with children; the proportion of men increases with increasing age. The women who buy or sell on eBay have lower incomes. 48.7%, of all female eBay buyers earn less than 2,000 Euros per month compared to 39.8% of all male eBay buyers. Compared to the group of Internet users mentioned above, the sample analyzed here differs only in relation to income, with Internet users displaying higher incomes.
The following subjects will be approached: Attitudes toward the environment and motives for trading on eBay, attitudes of eBay users regarding used products and their handling of used products. Then, a typology of consumer patterns of eBay users that was derived from the data will be presented.
Attitudes toward Environmental Protection
The first question concerned eBay users' attitudes toward the environment. The result: a large part of the users do display attitudes that are sensitive toward the environment ( Figure 1 ). If we continue on this path, we will be heading toward an environmental catastrophe.
Our individual purchasing behavior can make a real difference for environmental protection.
We should not use more resources than are renewable.
Percent
However, the majority of eBay users do not link the use of information and communication technologies with environmental problems. Only 9.1% of users-with no significant gender specific differences-are of the opinion that computer and Internet use contribute substantially to environmental problems.
One question studied more closely in the analysis is whether the surveyed eBay users are aware of the positive environmental potentials of trading used goods on eBay, and what role the environmental aspect plays for trading on eBay. The survey showed that only a small part of users generally considers selling used goods to be a contribution to protecting the environment (Statement: "I think reselling is a good idea because it contributes to environmental protection"; those who agree and agree strongly: 27.3%).
Currently, environmental protection also plays a minor role as a personal motive for people buying or selling goods on eBay. The environmental aspect is mentioned only in the bottom third of the motives mentioned-both for buying and for selling. Practical considerations and financial motives are most important for the people questioned ( Figure 2 ). When it comes to the motives for selling on eBay, fun is also mentioned as a significant motive. It's fun to communicate with other eBay users.
I buy things on eBay because I am a collector.
On eBay, I can buy products that I could not afford otherwise.
I can protect the environment by buying used products.
I like the thrill of auctions.
I use eBay because I can find unusual items there.
Shopping on eBay is fun.
I find things on eBay that can't be found anyplace else.
I like to pick up bargains.
I am not limited by stores' opening hours when I shop on eBay.
I can save money.
It's practical and convenient to shop by computer.
The results of the survey confirm the hypothesis formulated by Paech [15] that eBay makes alliances of motives possible "... by which a certain degree of ecological awareness raising can be combined with other interests in new ways. People feel that winning an auction for a used article is precisely not a limitation of freedom or an imposition, but rather an enriching experience" ( [15] , p. 224).
Women in particular agree that protecting the environment (by trading used articles) is an important motive (applies or applies strongly: 34.3%) that can probably be combined with having fun (applies or applies strongly: 60.5%), but which surely is combined with an ecological awareness in different aspects in their eBay behavior (like the importance of ecologically friendly products in general). Men are much more indifferent about these aspects and do not accept the mentioned motives as strongly as women do.
An important question concerning the sustainability effects of trading on eBay is how the products are shipped. Shipping causes relevant environmental effects of online trading [16, 17] . The majority of the used products bought on eBay is traded nationally and shipped by a parcel service. The data shows that approximately 90% of the products are shipped using a parcel service; buyers pick up about 10% themselves. But only a small fraction of those involved have given thought to the question of long transport routes. It has been found that 20.1% of the women and 17.4% of the men questioned often think that it is better for the environment to avoid long transport routes.
One starting point for ecologically optimizing eBay trading is to offer climate-neutral shipping on the eBay website. Several parcel services already offer this kind of climate-neutral shipping (e.g., DHL with its "GoGreen" service). It involves calculating all the CO 2 emissions incurred by the shipment and adding a small additional fee to the postal charges. This fee helps finance certified climate-protection projects. The survey shows that the willingness of eBay users to utilize such services is high. A clear majority of respondents (64%) can imagine using climate-neutral shipping options, and a relatively large group (44.6%) would also be willing to pay a small fee for them. Once again, there are more women (49.4%) than men (41.0%) who would be willing.
Attitudes toward and Handling of Used Products
One central focus of the study was the question of attitudes toward used products and the handling of such products. The results show that used products are widely accepted by eBay users. The respondents stated that about half the products they bought on eBay were new and half were used. An important aspect in this regard is the opportunity to obtain high-quality products for a reasonable price. The majority of eBay users (55.8%) agreed with the statement "I prefer a high-quality used product to a low-quality new product." The sales figures reveal that the target group in our study sells almost exclusively used products. This is not surprising since the survey was limited to private individuals who do not trade professionally on eBay. But it also shows that there is still great potential to further intensify sales of used goods. In fact, 86.8% of the respondents could imagine selling used products on eBay more often in the future.
Attitudes toward reselling, as well as possible barriers, were examined in order to identify starting points for intensifying the trade in used products (Figure 3 ). I would prefer to sell a product that is no longer up to date so that I can buy the newest model.
It's too much effort for me to sell products I no longer need.
I love buying new things and selling old things.
Selling used products is a good source of additional income for me.
I think reselling is a good idea because it contributes to environmental protection.
For many objects, reselling isn't worth the effort as I would receive only a very low price.
It's a good opportunity for me to sell things I don't need when my life situation changes, for example when I move to a new residence.
I think reselling is a good idea because the products I no longer need may be of high value to other people.
Percent
The results show various aspects that play an important role in reselling used products. To the surveyed eBay users, the value that products they no longer use might have for other people is very important. Important occasions for reselling used products include situations of change in life (e.g., moving, having a baby, moving out from one's parent's residence, changing jobs, etc.). Almost half of eBay users consider it a good opportunity to sell unused objects when their life situations change. However, the responses also provide initial pointers to existing barriers for trading used products. The sellers argue that reselling is not worth the effort. It is striking that the number of respondents who agree or fully agree with this statement is larger than the number who consider reselling a good additional source of income. It can be assumed here that at least certain product groups do not fulfil the expectations of financial gain.
From the buyers' perspective, a relevant problem is that used products come without a warranty. More than one-third of those surveyed consider this a problem (Figure 4 ). An additional 31.2% criticize that one cannot be sure if used products are really in proper working order. This is a central weakness of trading in used goods: the lack of security with respect to whether a used product actually meets quality expectations. A problem with used products is that they come without a warranty.
I prefer to have a high-quality used product than a low-quality new one.
The great thing about buying used products is picking up bargains.

Consumption Patterns on eBay and Sustainability
In the next step, cluster analysis was performed. The main result of this analysis was that the "reality" of online trading of used goods on eBay can be described by five consumption patterns. These are: people who prefer to buy new goods; people who do not like to sell things; used goods purchasers and sellers motivated by price; used goods purchasers and sellers motivated by their environmental orientation; and so-called prosumers, who buy (qualitative high ranked) things with the intention to sell them again and therefore take care of them, who yet do not have a particular environmental orientation.
Price oriented buyers of used goods
Price-oriented used goods buyers (20%) use eBay to purchase things they would otherwise not be able to afford. Saving money is one of their strongest motivations for trading on eBay. In contrast, environmental motivations are only weakly developed. Although the price-oriented used goods buyers display a stronger attitude toward the environment than most other user types, this stance is not manifested in a willingness to act in an environmentally-aware manner. A difference between attitude and actual behavior can also be observed in their changing consumption. Although a clear majority of the members of this group does state that they buy more used products via eBay than before, and has a relatively high economic and social motivation to resell goods, this does not result in more sparing or more sustainable use of products, with the goal of being able to resell them. The price-oriented used goods buyers display the highest intensity of transactions of all user types, and their behavior is characterized more by purchasing than by selling used products. It is interesting to note, however, that they mostly do not purchase used goods on eBay, but offline, using other used goods markets such as flea markets and classified advertisements.
Used goods sceptics
Used goods sceptics (20%) are, as the name of the group implies, far more sceptical about used goods than the average. They display a low level of trading activity on eBay, as well as little use of the Internet altogether. Used goods sceptics rarely frequent other used goods markets, in contrast to the price-oriented used goods buyers, with whom such markets are fairly popular. The respondents from this group stated that they buy mostly new goods on eBay. This tendency toward conventional handling of products was visible, not only in their purchasing behavior, but also when they sold goods. Used goods sceptics tend to keep products they no longer use in the basements or attics of their homes. They consider the effort to sell such products to be too large. In addition, used goods sceptics believe that used goods fetch only very low prices. In a comparison of clusters, the used goods sceptics display one of the highest orientations toward trends. Owning products that follow the newest trend is particularly important to them. They also display one of the highest levels of willingness to act in an environmentally-friendly way on eBay. Just as price oriented buyers' of used goods attitudes toward the environment have little effect on their behavior, the used goods sceptics' behavior is very weak in environmental terms.
Online buyers
In contrast to the price conscious buyers of used goods who trade used products more often at flea markets, or use classified advertisements in newspapers, online buyers (15%) mostly buy used products online, and very rarely at classic used goods markets. As with the used goods sceptics, they often consider the effort to sell used products too large. Although they buy used products online, they sell them less often. They are motivated to shop on eBay especially by the opportunities to find exotic rarities and collectors' items. Convenience in everyday life, which is potentially linked to shopping on eBay, is also a strong motivation. In light of this, it is surprising that they do not observe any changes in their own consumer behavior. This permits us to assume that this group actually considers eBay as a kind of substitute department store that does not encourage them to consume more, or to consume in a different way. It is striking that financial motives seem to be entirely irrelevant. Therefore, we assume, that they spend money on eBay that they previously would have spent elsewhere for the same purpose, and that there is no potential for savings in this regard. Environmental aspects hardly play a role at all for online buyers.
Environmentally oriented buyers of used goods
Environmentally oriented buyers of used goods (22%) are the only group that display distinct environmentally oriented behavior on eBay. For example, they use the location or distance feature to find buyers or sellers nearby, and think about the fact that it is better for the environment if long transport routes are avoided. Their environmental orientation is also visible in their motives for trading on eBay. They believe that buying and selling of used products is beneficial to the environment. It is also important to them to buy environmentally friendly products. The factor, "willingness to act in an environmentally-oriented way on eBay," is striking. While the other consumer types often state their willingness to act in an environmentally friendly way without putting this into practice, the environmentally oriented buyers of used goods do in fact display both environmentally aware and environmentally oriented behavior even today ("while on eBay, thinking about the fact that it is better for the environment if long transport routes are avoided"; "using the location or distance feature provided by eBay"). However, their willingness to use possible future eBay options that would make trading on the site more sustainable ("willingness to use climate neutral shipping options on eBay"; "willingness to pay a small fee for this service"; the "general willingness to pay higher prices for environmentally friendly products") is not as strong as that of the other groups. It is also interesting to note that their way of handling products is practically not oriented at all towards resale. In other words: they do not necessarily use products in a more sparing way in order to maintain an item's resalability. Environmentally related motivations to sell play only a minor role in general. In addition, they tend not to be very active on eBay, and use offline used goods markets, such as flea markets or bulletin boards, more frequently. The members of this group did not observe a change in their own consumer behavior because of eBay. However, the environmentally oriented buyers of used goods estimate the characteristics of sustainable products, such as long life span and quality, and they display the most environmentally oriented attitudes in comparison with other clusters.
Prosumers
So far, (used goods) trading on eBay has been viewed mostly as the purchasing of (used) products. This raises the question of who is selling the products purchased by the other consumer groups. The prosumers (23%) provide the answer. The term "prosumer" was coined by Alvin Toffler [18, 19] . He uses this artificial word to denote consumers' private production activities. For Internet based trading in used goods, using the example of eBay, this means that users access the platform from home and contribute to optimizing it; secondly, they also post products on the online marketplace. If the seller handles the products for sale with care, this can be a motivation for buyers to purchase it; that is, sellers take good care of the products to be resold-which may be high quality products-in order to obtain a good price. The members of this group are distinguished above all by a strong orientation toward reselling, both in the way they use products and in their motivation to sell in general. For example, they use products with care in order to be able to resell them later. They are motivated to trade on eBay, especially for economic (and social) reasons. The effort they need to expend to sell used products does not daunt the prosumers. In any case, they use eBay very often, but offline used goods markets rarely. However, they not only sell, they also buy on eBay, and they do so with, by far, the highest orientation to current trends, in comparison with the other consumer types. Therefore, we assume that they tend to purchase new goods rather than used ones. However, in fact, most prosumers buy both new and used products, and display the highest trading activity on eBay in general. eBay's fun factor lures the prosumers most, in the cluster comparison. But the prospect of tracking down exotic rarities for a reasonable price also plays a role. Environmental aspects, on the other hand, are less important.
Although prosumers state that they are highly oriented toward environmental protection, this is not manifested by a willingness to act in such a manner on eBay. Their general attitude toward the environment is among the weakest in comparison with the other consumer types.
Concerning their socio-demographic characteristics, the five consumption patterns identified display hardly any statistically significant differences. The only noteworthy feature is the high proportion of men among online purchasers. This group is also characterized by a relatively high proportion of selfemployed workers (20%).
Second-Hand Trading and the Relevance of Life Course
As a further result, the survey has demonstrated that second-hand trading and prosumptive activities are significantly influenced by the consumer's life course. The quantitative survey discloses that parents', unemployed persons', and retired persons' use of eBay as buyers or sellers is based on different motivations, as well as different attitudes towards consumption and sustainability. Parents are particularly motivated to buy second-hand by the opportunity to "make a bargain" (62.5%), and they are prone to consider second-hand purchases as "eco friendly" (33.3%). The parents in our survey also declare that the use of eBay changed their consumers' behavior insofar as they take into account their prospects to resell a product before making a purchase. In that sense they can be classified as prosumers, because they intend to use their purchases only temporarily.
In contrast, the responses of the group of unemployed persons in the survey mainly hint to economic motives for the use of eBay. They declare to purchase goods at eBay mostly because they would not have the means to afford them otherwise (39.8%). In their self evaluation of changes in their consuming behavior since the use of eBay, they accordingly focus on the "affordability of goods" (33.3%), and in their role as sellers they focus on the opportunity as a source of additional income (38.9%). Awareness for sustainability could also be found in this group. Almost 43% of the jobless participants in the survey declared they were content with the perspective of second-hand sales as a contribution to environmental protection. The third group, the retired persons, shows the greatest diversity in their motives to participate on eBay. They buy on eBay because they consider it as "convenient" (83.8%) and because they appreciate the opportunity for "dialogue with other users" (23.9%). They are also convinced they contribute to environmental protection with their purchase of second-hand goods (37.3%). Their responses to questions regarding the motivation to sell products on eBay focus on "fun" (57%), "the disposal of old stuff" (48.6%), "eco friendliness" (36.5%), "making money" (33.7%), and the "dialogue with other users" (22%). After all, 38.7% of the retired participants in the survey consider second-hand trade to be a contribution towards the conservation of the environment.
The data from the quantitative survey thus points out consumer's phases of life as not only relevant to the resources that are available to a person (of time and money), but also for a consumer's motives to buy and resell used goods. This is particularly noticeable in the findings for parents. Their responses highlight the fact that phases of life sometimes significantly influence the expected time of use of a product. Baby products are exchanged for toddler's products and so on. The cycle of use follows the stages of children's upbringing.
Conclusions from the Empirical Study
The results of the survey show that environmental aspects play only a minor role for the majority of the surveyed eBay users when trading used products. When concerning their motivations in particular, other aspects have been more important to date: practical and financial considerations, as well as having fun trading on eBay. Opportunities to make trading on eBay more environmentally friendly lie in providing information about the environmental relevance of used goods trading, e.g., directly on the eBay platform. In addition, the broad range of motivations that eBay speaks to offers good starting points for creating alliances of motivations that connect ecological aspects with other aspects of use. A concrete strategic point of intervention is the option to provide opportunities for climate-neutral shipping on the eBay platform, and eBay users have indicated a high willingness to use such an option.
The survey also made it possible to identify various starting points for intensifying used goods trading. When developing communications strategies in this regard, the value of used goods for others should be emphasized more strongly. This could happen, for example, by pointing more clearly to the quality, as well as the monetary value, of used products in such communications. Interesting approaches that take this direction include quality tests of used products, as well as tools with which users can learn about the prices they can get for used products. The test lab introduced by eBay in mid-2008 (http://www.auktionskultur.de/web/testlabor/index.htm) is an interesting approach. Certain used products were tested here to show their value in relation to the value of new products.
The results highlight the significance of situations of change in life for trading used products. Such phases, for example, the birth of one's first child or retirement can (under certain circumstances) function as times when people start trading used goods, or they can be situations in which the willingness to buy and to sell second-hand products is especially high.
An important aspect for used goods trading is that the effort invested in selling the product must be financially worthwhile. The responses showed, however, that this is not always the case. This aspect must be taken into account when developing measures to intensify used goods trading. Another finding: a central problem of used goods trading lies in the fact that many buyers are unsure of the quality of the products for sale (lack of warranties, doubts about whether the products are in fact in proper working order). In order to address this concern, it is important to develop mechanisms that increase trust in second-hand products and reflect their quality. Initial starting points include initiatives to refurbish used products. One example for this is the initiative www.asgoodas.nu which purchases, refurbishes and then resells used cell phones and provides a warranty.
Identification of the five consumption patterns in online used goods trading contributed to structuring the various behavior patterns of private eBay users. Above all, the fact that the respondents' differences in socio-demographic characteristics are very small is remarkable. The five types do differ significantly, however, regarding their attitudes and their behavior on eBay. They also differ with respect to their concern for the sustainability-related contexts of eBay trading. The environmentally oriented buyers of used goods and the prosumers, as different as they may be, are those upon whom we pin our hopes for sustainability. Although the former group displays a certain consistency in terms of attitudes and behavior, which is also characterized by increasing awareness of sustainability, it is the prosumers who treat new and used products with care in order to resell them, thereby contributing to lengthening of the life spans of products, even if they are not aware of this effect.
Ecological Assessment of Used Goods Trading
In order to analyze the sustainability effects of private used goods trading on the eBay platform, we developed a systemic approach that translated the empirical results of the online survey into environmental effects by using simplified life-cycle assessment procedures. Approaching the issue via the environmental effects does not exclude the economic and social dimensions of sustainable development; on the contrary, it also permits economic and social assessments. For example, additional consumption by means of cheap used goods is to be considered negative from an environmental perspective, but positive from the point of view of social participation in consumption.
The environmental effects of information and communications technology-which includes trading on eBay-are often divided into primary, secondary, and tertiary environmental effects in the scientific literature [11, 20] .
Primary effects:
The effects due to the physical existence of the information and communications technology and the related processes throughout its life cycle (e.g., electricity use due to Internet usage). 2. Secondary effects: The effects caused by the usage and application of information and communications technology (e.g., change of transportation routes due to online trading). 3. Tertiary effects: The effects due to the information and communications technology system that influence the development of the primary and secondary effects indirectly (e.g., changes in consumption behavior at the societal level).
All three mechanisms of the effects of information and communications technologies on the environment must be examined in order to gain a realistic overall picture of the environmental effects of private online trading on eBay. In the following, the three mechanisms of the effects of information and communications technologies on the environment will be discussed, using the example of greenhouse gases, as expressed in CO 2 equivalents.
Primary Effects
The primary effects of trading on the eBay platform include, above all, the energy used by the servers and computer centers, for data transmission and for the consumers' computer usage.
The total greenhouse gas emissions caused by the energy usage of eBay, Inc. amounted to 127,416 metric tons CO 2 equivalent in 2008 [21] . An estimated 10,000 to 15,000 metric tons CO 2 equivalent originated from the servers and computer centers for the eBay platform [22] . In spite of the fact that eBay, Inc.'s CO 2 emissions increased from 2007 to 2008, the company calls itself a CO 2 -neutral business, and justifies this by pointing to energy efficiency measures in its computer centers and investments in projects to compensate CO 2 emissions, among others. As of February, 2009, the amount of CO 2 credits purchased for 2008 was insufficient [23] .
For communication between the servers in eBay's computer centers, and between eBay and eBay users, the transmission channels are selected flexibly by means of dynamic routing. The electricity consumption of the network components for online activities is significantly lower than the corresponding electricity consumption of the servers and computer centers, and also of the consumers' computers. We estimate the amount of CO 2 emitted by eBay in 2008 and caused by usage of network components to be between 50 and 100 tons CO 2 equivalent [22] .
The 22 million eBay users in Germany spend, on average, two hours and 49 minutes per month on www.ebay.de [14] . During this time, PCs, monitors, laptops, and Internet connections are in use. Based on basic power consumption data for these devices [24] , we estimate the CO 2 emissions caused by the consumers' computers electricity consumption to be 28,000-33,000 tons of CO 2 equivalents [22] .
Secondary Effects
When it comes to the secondary effects of private used goods trading on the eBay platform, two cases can be differentiated: In the first case, the transaction on eBay replaces a conventional (e.g., flea market) or virtual (e.g., other online market) transaction in used goods. In the second case, usage of the used product would not continue in the absence of the transaction on eBay; the product would be discarded instead. This extension of the product's useful life creates a benefit that partially replaces the purchase of a new product.
In a simplified model, the greenhouse gas emission of an eBay transaction consists of the primary CO 2 equivalents per auction and the secondary CO 2 equivalents for packaging and shipping. We studied products, such as automobile tires, books, laptops, children's clothing, and sofas in more depth. Taking into account the fractions of the products offered on eBay that were actually sold [25] , the primary greenhouse gas emissions are calculated at approximately 50-150 g CO 2 equivalents per auction, depending on the product [22] . In addition, data on packaging and shipping was collected in the online survey and transformed into operands. Depending on the product, the greenhouse gas emissions due to packaging are 10 g to 3 kg CO 2 equivalents, and those due to shipping are 50 g to 20 kg CO 2 equivalents [22] .
The question as to how the extension of a product's useful life affects CO 2 emissions by partially replacing the production of new products can be answered only concerning a specific product. Initial estimates for automobile tires, books, laptops, children's clothing, and sofas show that the net balance of greenhouse gas emissions for private used goods trading on eBay is positive for the products that do not require resources during the usage phase, i.e., used goods trading has positive environmental effects [22] .
Central factors affecting secondary effects include the transaction costs for trading used goods, the remaining useful life of the used product, the difference in resource usage during the use phase between new and used products, as well as the actually saved costs for less production, distribution, and disposal of new products.
Tertiary Effects
eBay has significantly increased trading in used goods across a broad strata of society. The German Federal Statistical Office estimates that the trade in used goods in brick and mortar shops totalled 824 million Euros turnover in 2003 and employed 13,000 workers [26] ; the stream of used goods traded on eBay could be significantly more than that. For example, eBay stated that the value of all the goods and services traded on the German online marketplace was 6.6 billion Euros in the 2005-2006 business year [27] . In light of the results of the online survey, it is safe to assume that about 25% of this turnover, i.e., 1.65 billion Euros, might be in used goods. A series of interviews with second-hand store owners support the assumption, that eBay does not jeopardize the offline second-hand market, but mainly adds volume to the turnover in used goods. They report that since eBay started its online business, their offline businesses nevertheless achieved additional turnover.
Possible time savings achieved through online trading with used goods are a matter of speculation, and are also not specific to trading in used goods. The situation is different regarding cost savings, which provide a strong motivation for trading in used goods. A study by TNS Infratest, commissioned by eBay [28] , determined that every household in Germany stores unused products with a total value of 1,013 Euros. Assuming about 40 million households and recapitalization of 200 Euros per year and household on eBay, would yield an additional potential trade volume in Germany of 8 billion Euros. The households would receive this sum as additional income that would be available as part of their budgets.
Based on a Danish study [29] , greenhouse gas emissions per additionally spent Euro are estimated at 1.5 kg CO 2 equivalents [22] . If the sellers spend this income according to this estimated figure, this would cause approximately 12 million tons CO 2 equivalents. Based on these results, we can formulate the requirement that, in a first approximation, the savings achieved by trading in used goods must be at least 1.5 kg CO 2 equivalents per Euro spent on used goods to ensure that the positive secondary effects are not compensated for by negative tertiary effects. The results for a used sofa traded on eBay are as follows: the primary, secondary and tertiary effects measured in kg CO 2 -equivalents amount to 50 kg, while the avoided production of a (part of a) new sofa saves about 80 kg.
Consequences for Second-Hand Trade, Online Platforms and Consumer Policy
From the point of view of sustainability, trading in used goods is to be considered mostly positive. As a rule, it is beneficial to the environment if products are traded that the purchaser uses for a relevant period of time, and that use a small amount of energy or none at all during the usage phase. In addition, trading of used goods creates jobs, since the transaction work often exceeds the (mostly very efficient) production work. For this reason, supporting used goods trading makes sense as a resource-saving political strategy. A strategy of activating used goods for trading could support a sustainable consumption policy. In addition, the second-hand sector itself, including eBay as the single most important business, should actively promote its trade. While consumer policy might play a role as a source of credible information, reasonable activity must come from the sector itself and it would be good if online and offline businesses would co-operate. And there is much to inform about:
Few consumers are aware of the effects of used goods consumption in helping the environment and creating jobs. Therefore, raising public awareness in various ways should be a priority. Different user groups and people with various lifestyles are open to used goods purchasing and selling to very different degrees. Additional windows of opportunity open up in the context of certain life-events, like the birth of a child. These specific groups should be targeted with group-specific messages. Alliances of motives favoring the purchase of used goods can be expected to occur, and not only in the case of ecologically minded people. The "environmentally oriented buyers of used goods," as well as the "prosumers" are at the center of communication efforts. As the online survey made clear, it is important to the sellers that used objects may still have high value for other people.
As a rule, the messages should focus on conveying the goal of a long useful life of the product, but also realistic expectations for the (often high) quality of used high-quality products. Business actors, such as second-hand store owners and online platforms, should emphasize these arguments more strongly in order to support the development of alliances of motives for buying and selling used goods. Yet many consumers are still reluctant to sell products that can still be used. Barriers exist both in online and offline trading:
• Reservations about the quality of used goods are very important. They could be countered by means of detailed tests of used products and empirical studies of the actual lifespan and durability of products.
• Online marketplaces have made a quantum leap in making used goods trading possible, and more potential is yet to be captured. Auction markets, initially and most importantly established by eBay, however, use a fairly elaborate procedure and complex rules. On the one hand, this system makes supra regional trade in high value goods possible and reduces the risks involved, but on the other hand, they tend to hinder trade with used goods of low value in particular. For this reason, the fact that the usually regional online classified advertisement platforms provide more simple means of offering used goods for sale online is to be welcomed. The regional focus also lowers the transaction costs: since purchasers pick up the goods themselves, there is no risk of not receiving the goods, or not receiving payment. It is doubtful whether regional classified advertisement platforms can attain the effectiveness of international online marketplaces. After all, an important motivation to look for products on eBay lies in the huge amount of products for sale and the possibility of finding practically anything. And at least for the time being, both the number of articles for sale and the number of visitors to the classified advertisement platforms are significantly lower than those on eBay, the dominant online marketplace.
• To date, the usually small businesses involved in professional used goods trading have tapped the markets accessible to them to very different degrees. While the market for used computers appears to be developed to a large extent, due to the high degree of standardization of the products and the fact that they can be shipped easily, there do seem to be, as yet, untapped potentials in the segment of used furniture, for example. Merchants believe that huge amounts of furniture that could still be used well end up being discarded. Professional used goods trade is an important interface, and even today, it often handles online marketing of used products. When eBay sales agencies emerged, owners desiring to sell used goods expected to receive substantial amounts of money for them, yet this hope has proved untrue for many types of objects. Professional trading in used goods does work when the price that can be obtained is at least enough to cover the transaction costs, including the merchant's costs.
To date, positive environmental effects caused by the use of electronic marketplaces are unintended side effects. The increase in economic importance of electronic platforms for classified advertisements and auctions, however, makes it necessary to tap the potentials for reducing adverse environmental impacts. The general tendency toward energy-efficient and lightweight IT equipment ("green IT") will reduce the environmental impacts resulting from the growing number of transactions. Regional purchasing and climate-neutral shipping can also contribute to lessening adverse environmental effects stemming from the transactions. The online survey yielded a strong interest in the regional location and distance feature, as well as climate-neutral shipping.
